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vith  an  3.nhibitlrig  conditioning  stimulus,  or  if  ve  effect 
a  damping  of  a  spetiel  positive  conditioned  reflex,  then, 
this  section  of  the  chamber  acquires  for  the  animal  a 
negative,  inhibiting  significance  (Yakovleva  Voyevo¬ 
dina  and  Kupelov  Gordeladze 

The  significance  of  the  spatiaT  arrangement  of 
;COnditlo.ned  sound  stimuli  In  the  exper-imental  chamber-  ¥ss 
demonstrated,  and  certain  conditions  ¥ere  elicited  which 
lead  to  the  impairment  of  higher  nervous  activity  upon_^ 

I  spatial  transference  of  these  stimuli  (Kudryashova  _^0/. 

'I  Experimental  date  which  indicate  ohe  importance  of 

the  spatial  factor  in  conditioned-reflex  motor  activity^ 
were  obtained  also  in  the  studies  of  V.  M.  Kas 'yanov/9__7j 
I.  M.  A£t£r  /2_J7,  !•  3.  Beritov  E  •  Sh.  Ayrapet’- 

yants 

,,  In'^orcer  to  effect  further  studies  of  the  spatial 

■factor,  we  have  investigated  the  physiological  signlf Icance 
of  the  conditio.ned  space  stimulus  for  various  spatial 
orientatloriB  of  an  animal  in  en  experimental  chamber. 

I  Methods 

I  Sxoer-iments  were  conducted  on  th®  dogs  Buyen  and 

jpal*ra.a  in  a  lerge  experimental  room  in  which  were  placed, 

I  two  tebles  with  feed  boxes.  The  floor  of  the  experimental  ; 
ircom  was  divided  into  squares  which  were  numbered  to  [ 

facilitate  observation  of  the  movements  of  the  anims-is  j 

(see  scheme).  | 

The  animals  were  observed  through  a  window  In  the  | 
rear  W6l?i.  of  the  rxperimentsl  chamber  from  a  small  room  | 
adjacent  to  the  experimental  chamber.  j 

During  the  experiment  the  animal  was  completely  | 

isolated  from  the  experimenter  and  the;  entire  cond,itioned“  j 
reflex  activity  was  developed  only  by  means  of  conditioned  j 
end  unconditioned  stimuli  switched  on  by  the  experimenter  i 
from  his  observation  point. 

The  conditioned  reflexes  were  developed  as  follows;  | 
St  the  start  of  the  test,  pieces  of  meat  were  scattered  on 
the  floor,  making  a  path  leadi,ng  to  the  table  wit.h  the 
■  f€‘ed  box.  The  dog  picked  up  the  pieces  of  meet  and,  follow 
iiag  the  "mirat  route,  ■'  climbed  the  table  to  the  feed  box 
where  he  -ste  e  meat-biscuit  powder  placed  in  the  feed-box  | 
cups.  Ravi.ng  f.lnlEhed.  eating,  the  dog  usually  went  down 
to  the  floor.  As  a  result  of  several  trials  combining 
the  cl.^iter  of  the  feed  box  becarar  a  conditio.ned  stimulus 
causing  the  dog  to  run  to  the  feed  box.  By  combining 
various  conditioned  stimuli  wit.h  feeding  we  created 
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lou  varioiu?  sq'asres  for  30  to  60  aeeoads^  eiid  on.lj^  tnau 
iroturnod  i.o  square  22.  One  da^  the  nietroaorne  vae  switched 
[on.  precisely  at  the  iscriient  when  the  ani,m&l,  hav-lng  eeten 
jits  i.isu&l  portion  of  meat  powder,  d?Ld  not  go  dlrectlj  to 
I  F-qu.?n.-e  22  biit  sterted  to  walk:  on  di.ffere:at  squares,  The 
irifttronosie'  ‘WB.n  switched  o.n  when  the  dog  was  crossing  sauare 
46.  .t the  sound  of  the  jaetronoise  the  dog  stopped  at 
once,  gad  turned  his  head,  in  the  direction  of  the  metronoK? 
sound;  8  distinct  orientation  reaction  was  observed.  At 
rJilri  poirjt,  despite  the  co.r.ir,inu,ed  sounding  of  the  metro- 
nose,  t.ne  dog  failed  to  respond  with  the  conditioned^ 
reflex  of  .rumiing  to  the  table  arxd  feed  box  (Tsble  Ij. 

oubsequentiy  the  melr-onome  vss  switched  on  without 
food  rein:!:'orce.cK  at  each  t-lme  the  dog  passed  over  .s  qua  .re 
f  46 .  .Alreadv  In  the  second  trial  with  the  metronome  when 
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^ontimied  from  page  _^7 

1.  Interval  ■betveen  stimuli,  sin. 

2 .  lutJber  of  trials  . 

3«  Conditioned  gtlmulus. 

’4.  Duration  of  the  Isolated  action  of  condlttoxied  sthmlus,; 
see . 

,  Latent  period  of  the  conditioned  reflec,  sec. 

.  Behavior  of  dog  In  relation  to  the  conditioned  stteu- 
lus  during  the  Interval  between  conditioned  stimuli. 

8-!  Bog  rms  to  the  feed  box,  and  after  eating  stands  on, 
square  22. 

9.  Dog  runs  to  feed  box,  and  after  eating  walks  slovlg  : 

all  over  the  room;  when  dog  8t8.nds  on  square  46,  the  j 

metronome  Is  switched  on. 

10.  Orientation  reaction!  dog  looks  in  the  direction  of 
sound  and  in  various  other  directions.  A  minute  later* 
he  stands  o.n  square  22. 

[11,  Runs  to  feed  box.  After  eating,  walks  ell  over  the 

room.  Metronojae  svltched  on  when,  dog  crosscss  square  46. 

1 12.  Meak  orientation  reaction,  runs  to  feed  box.  Does  not 
I  eat,  Btands  near  feed  box  for  10  aeconds,  then  goes 

to  square  qq. 

113.  Fams  to  feed  box.  After  eating,  goes  to  square  22. 

14.  lotos  The  number  of  metronoKe  signals  when  the  dog 

wes  on  square  46  is  i,ndicat©d  in  parentheses . 


{  Subsequentljf  the  metroaome  was  switched  on  without 

jfooa.  reinforcement  each  time  the  dog  passed  over  square 
146.  Already  la  the  second  trial  with  the  metronome  when 
[the  dog  was' on  square  46,  there  was  a  weakening  of  the 
1  orientation  reaction!  subsequently  the  dog  was  observed 
1  to  run  to  the  feed  box  every  time  th©  metronome  sounded 
[when  he  was  on  square  46,  even  though  no  reinforcement 
I  was  employed.. 

I  Subsequently  the  metronoia.e  was  switched  on  once  or 

!  twice  during  each  day  of  the  experiment ,  when  the  dog  hap- 
ipened  to  be  os.  square  46.  It  always  Induced  the  dog  to 
j  run,  to  the  feed  box.  Starting  with  the  13th  trial  of  the 
{B3,etroBCMe  with  the  dog  on  square  46,  there  was  observed  an  1 
I  increase  of  th©  latent  period  before  th©  run  to  th©  feed  | 
[box.  At  the  18th  trial  of  the  iB.etroaoffi,e  there  was  observM'j 
I  for  th©  .first  time  a  complete  absence  of  movemexit  tow'srd 
I  the  feed  hoxj  the  dog  stopped,  looked  for  three  seconds  at 
!  the  feed  box  or  in  the  direction  of  the  metronome,  and  then 
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1.  lEterval  between  »la. 

2.  tfimber  pf  tr-lals 
Coadltion,ed  stlisulus 

|4»  Durfetios  of  Isolated  action  of  the  conditioned 
1  stimulus,  sec 

U',.  Latent  per-lod  of  conditioned  reflex^  sec 
6»  Behavior  of  dog  in  relation  to  the  conditioned 
stimulus  and  in  the  interval  between  conditioned 
stimuli 
J.  Metronome 
8 .  Light 

9  •  Metx’on.o»e 

lOw  Dog  s*uJis  to  the  feed  box^,  and  after  r?£tiag  stands 
on  square  22, 

!  11  •  ?.lb.€'  B$M& 

1 12*  Dog  runs  to  feed  box 4,  and  after  eating  walks  in 
I  various  sections  of  the  roo».  When,  he  crosses  square 

46*  tk©  iietroBOKe  Is  switched  on. 

13,  Dog  looks  at  feed  box*  at  Metronome*  and  after  thre^ 
seconds  walks  to  square  22  via  squares  47”48"49“37-“36 

I  23. 

114,  Dog  runs  to  feed  box.  After  eating*  stand.®  on  square 

1  po"^ 

1 15.  fh©  B&&e 


1  (Table  2),  ¥lth  the  22nd  trial  of  the  metronome  ®  coKiplete 
jdiffereatiation  of  the  spatial  are®  46  from  are®  22  took 
I  pieces  The  dog  upon  hesr-ing  the  conditioned  sound  stimulus, 
Iran,  to  th©  feed  box  if  he  was  standing  on  square  22  but  not 
iif  he  was  on  square  46. 

I  In  further  tests  we  began  to  Induce  differentiation, 

of  e.  neir  locstion*  as  related  to  square  22.  This  time 
itlie  me tronosse  was  switched  on  without  reinforcement  as 
|soo:a  as  tli©  dog  passed  square  52.  At  the  very  first  use 
of  the  metronoiie*  the  dog  vent  at  once  to  the  feed  box 
but*  then,  tiaving' received  no  food*  vent  and  stood  on 
square  22.  A  siffit3.«r  reaction  v®.s  observed  during  sub- 
iseqi.ier;.t  experhsental  d.s.7/s*  when  the  metronome  ves  switched 
ion  ta  the  dog  ws.8  crossing  square  52.  Starting  with  the 
1 10th  use  of  the  metronoase,  there  vss  an  increase  in  the 
latent  period  before  rumxixig  to  the  feed  box  vhen  the 
dog  was  os.  square  52  and*  starting  with  the  11th  trial  of 
the  BsetroBOfiie*  the  conditioned  reflex  of  running  to  the 
feed  box  ms  completely  absent.  At  the  same  time  the  dog 
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upon  hesriag  the  sietronorce  vhen  he  ms  oa  sgussre  22,  mn  | 

at  once  to  the  feed  "box.  ^4  v  ' 

Our  a.e.xt  task  vss  to  induce  the  dog  to  ai.fi:  ereiii. lave 

j^fiothey  spfitiial  ares  SQuere  1.S  Irois. 

"fhe  irerj  first  trial  of  the  jii,et2’oao®e  vltfe.  the  clog 
f  on  BQo®'S'*e  l.ti  causcid.  ft  defln,.it©  orle&t&tiOH.  resotioiA*  tiie 
iaog  ’idokefi  iEiH€4i®tely  In  th©  direction  of  the 'sietroacaie 
|sOU.rj;6-«  i:t'  thCt  TbBXI.  box  stops  CO%lti'6  ^ 

'  feed  hox,  and  stopped*  A  slniila:r  r'eactlon  vss  observeo.  | 
;ln  th©  seeo.ad  trial  when  the  dog  was  crossing  square  io. 
iKowei/er,  starting  w.lth  the  third  BetronoiEe  sound,  the  dog 
I'beaj&n.  to  run.  to  the  feed  box  despite  tb©  fact  that  tne 
'Btlsimlus  ef  t.be  saetronoMse  with  the  dog  on  Id  v&&  not 

I r-eiiiforeed  with  food*  However,  already  at  the  10th  use  or 
th6  .  th.€^'  dOg  rUM^illg  t-0  tllB  f660.  bOX  HbfeH  i 

Ithe  sound  reached  hlsi  on  square  I8.  In  this  case,  too,  | 

I  the  positive  co.naitioB,e(i  reflex  to  the  laetroriome  sound  j 

■  wh€'.ri  the  dog  was  on  square  22  vss  preserved  without  a.l'”  j 
ter-atloh*  fhiis,  Buyan  learned,  to  differentiate  between 

'ddentical  sound  stimuli  given  when  he  oeoxipled  two  differ*’ 

■  en.f  spatla.l  positions  in  the  ©xperlmea,t®l  ahafiiber . 

Jt  was  observed  during  th©  fievslopffieiit  of  differea-* 

'  tlatlon  bet'ireen.  various  sections  of  the  roosj  that  switch'”- 
I  Ins?  on  the  metron-om®  while  the  dog  was  In  the  ’‘aegstlve 
I  spatial  ar-ess  caused  him  to  cross  over  to  the  "positive^  ! 

i square  22|  i.e..  If  the  dog  wes  on  squares  46, &2  and  lO,  | 
Ib.e  crossed  to  square  22  in  respoase  to  the  metronorie  j 

{sound*  At.  first  this  reaction  m.B  irregular^  ®n.a.  slow,  ^  | 

I  but  With.  t,he  strengthening  of  dlfferentlon  the  dog  quickly 
■I  left  the  negative  area  and  ran  to  square  22. 

I  Aaothir  phenomenon  vas  observed  following  the  dex-elop-- 

meat  and  strengthening  of  differentlstloriS  As  soon  as  the- 
!d.og  found  hlaself  on  the  ‘^negative** square,  he  did  not  mit 
I  for  the  jaetro.tiOBie  sound  but  left  the  ®.r©a-  and  crossed  to 
!  sQuas’’©  2'2|  1 « e « ,  the  very  3.ociS-tlon  ol  the  dog  in  tjegail^e 
l4ir€’;.s8  laonded  Mai  to  cross  to  the  ‘^positive**  aree. » 

I'bui,  following  the  developtment  of  positive  and 
negative  eondltioned  reflexea?,  the  exp©ri!aen,ta.l  chamber 
bec*s-i--  for  th'S  dog  a  r-eglon  consi^sting  of  ‘‘positive  and 
‘‘.aefAtlve®  s,r««.s,''"s  fact  which  has  iaiportaiit  gig,iiiflo®n,ce 
In  the  feebisvlo:!;’  of  the  e:ai».al* 

I  Xn  the  dog  Pal* bis.  there  wss  developed  a  positive  ; 

coriaU:i.oa©4  :refle'X  of  naming  to  the  feed  box  In  re_-  | 

}spo:ass  to  the  llghtlixg:  of  an  electric  l&mp  an.d  to  the  j 

i  sound  rf  a' Betronoae.'  Following  the  gtrengthe:tting  of  .a  i 
'  pr-gvlous  eonditloned  stlnulue  with  ateat-blscuit  powder,  j 
v..he  dog  west  ,  each  time  to  square  39  &nd.  remained  there  j 

- - - j 
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lisvlB-g  Strengthened  this  activity,  ¥e  set_  about  to 
iallffilnste  the  conditioned  reflOjC  to  light  and  thus  to 
lisduce  a  marked  chsage  of  the  entire  ‘beMvior  of  the 
brilri«j  ill  tbie  experimental  charcbeiu  At  the  beginning  of 
Idamping  the  eoaclitloaed  reflex  to  lights  the  eiilsal  eomeno^ 
ic'd  to  M'foid  SQUftre  39  end  Etoppod  not  f&T  tTOxii  tnis  sciu&rei 
latter-  repeated  light  stimuli  wlthoivt  reinforoe-Eent,  the 
ideg  l?eg'«»  to  rim  from  the  front  to  the  rear  of  the  r-oo»  or 
|to"'tbe'’'iloor,  or  oliabed.  the  second  table  end  stood.  00.  It 
Itill  the  eondltio.ried  Bomd  stlffiwlus  was  given.  Prior  to 
Ithe*  ds,ffiplng  of  the  coaditioned  light  reflex,  the  dog  had  | 
jnevfsr  eltabed  the  s€CO.nd  table.  | 

i  ^ 

I  Discussion  of  Results  ! 


I  If  ¥©  reinfos’ce  a  conditioned  Eomid  gtiiralrss  with  an  j 

juftcortaitisrie-d  food  Etimsilos  at  a  definite  location  of  the  | 
jaaiiael  in  tPie  experlsaental  c-hajisber  and  do  itot  reinforoe  I 
|the  sesac-;  stimlus  at  snother-  location  of  the  aniisel#  we  esni 
tinduoe  the  aEtimal  to  differentiate  between  identical  sounds'} 
|depen.dlBg  o».  Ms  location  In  the  experiBeatel  chsmt-er.  I 
!  The  first  stage  of  d.iffereiitiation.  consists  of  the  } 

jclog^s  orJeritetion  reftOtio.n  to  the  use  of  «  conditioned  I 

jsouiid  stlasulus  when  fee  Is  at  an  ^unusutl**  location  in  the  j 
lexper-liseats,!  chamber.  After  repeated  use  of  the  sound.  | 
jstlffiulus  at  the  unusual  locations ^  the  orleatation  react Icmj 
Iveakeas  erA  the  second  stage  of  diffesrentiatio.ti.  takes  _  j 

Iplece.?  tbe  aB.i»iaI  runs  to  the  feed  box  fro»  the  "usual*'  i 

(as  well  from  the  "unusuel**  location.  j 

j  The  seocncl.  stage  of  dlffererxtistion  Is  characterised  j 

jby  a  generalizatiOE.  of  the  spatial  conditioned  reflex^,  as  i 
I®' result  of  which  the  location  of  the  aaiBial  in  e  nev  } 

ispstial  ar-ee  acquires  the  g&me  ®lliaentmr-j  ph5siolo.gloal  j 

|sigalfica.BC€»  After  seversl  trial®  of  the  setronosie  with**  I 
iout  relo.f orceaeB-t ,,  st  the  **uausual^  location,  of  the  aaiffisl.  j 
itTiO  third  stage  of  differaiiti&tion  takes  place?;  } 

iideatlcsil  sound  stimtll  nov  have^  a  positive  or  negative  j 
i8li3T.ii,f icanoe  deperiCling  on  the  location  of  the  sni®8.1<.  ^  \ 

;  ..4pr*«restlyi,  dlffereatlatioa  is  effected  on.  the  basis  | 

jof  inr  r.-;* '  inhibit  ton  developing  is.  response  to  a  complex  j 
js  ilsEvi which  iacluries  sound  and  spatial  factors the  | 
ispati.a  .  factor  playing  the  determining  role-  imder  the  ; 

'  G  i  ;rc  5  aa  £  t  ano  e  e .  I 

{  Til®  development  of  differeritlatlon  of  spatial  .  j 

Ifactora  Ims  Kuoh  1»,  coa«on,  with  the  developiserit  of  differert-l 
itlstioii  of  ether  stimuli  studied  in  the  I.  P.  Fevlov  1 

li’sboratory /i4/ .  Tims,  for-  instance^  the  stages  ot  [ 


JL 


development  of  differentiation  of  areas  coincide  ¥ith^ 
those  observed  in  work  with  other  stimiii  {Belyakov  /i/). 

Following  the  development  of  differentiation  of 
are«s^  the  use  of  e  conditioned  sound  stimulus  at  an 
i'*uausual®  loc-ttion  causes  the  animal  to  rm  away  fro®  _a  , 
gives  ®r©s.  In  the  room*  An  analogous  pheaoffi.eii.on.  was 
served  by  F.  S,  Kupalov  /ig?  during  the  development  of 
differentiation  of  two  different  sound  stlatulli  upon  the 
use  of  a  differentiated  sound,  the  dog  would  quickly  leave  ; 
!the  occupied  section  of  the  room  and  run  to  another  section-. 
|A  similar  reaction  was  observed  during  the  differentiation 
|of  conditioned  optical,  stimuli  into  an  Inhibition  stlmulua 
(Kupalov  and  Khananashvili  The  biological  signifi¬ 

cance  of  tai.a  reaction  Is  epparently  that  the  snlffial 
|defeada  Itself  from  the  nervous  reaction  which  develops  in. 
|,the  central  nervous  system  in  response  to  an  inlrlbitlon. 
]atltaulus  conneated  with  the  absence  of  food.  | 

Regarding  the  nervous  mechanism  of  this  reaction,  \ 
it  is  of’ interest  that  very  often  running  away  from  a 
‘  ^negative**  Beetio.a  of  the  room  is  connected  with  crossing 
{to  the  ^positive”  section  of  the  room,  which  has  a  positive 
jallaseiitffiry  value.  This  phenomenon,  observed  also  by  other 
(authors  (Yakovleva,  Gordeladze),  indicates  definite  indue- 
jtlo.n  relationships  betveea  spatial  co.ndttioned  reflexes 
(developed  under  given  experimental  circumstances. 

Following  the  development  of  a  stable  different iaticai 
of  areas,  the  mere  locatlo.n  of  the  dog  in  “negative®*  areas  | 
sometimes  induced  a  motor  reaction  directed  toward  transfer! 
to  a  **poaitive“  area,  --  i.e.. ,  location  In  defi.rilte  areas, 
without  a.ay  supplementary  stimuli,  leads  to  purposeful 
motor  activity . 

i  Tha  factual  data  accumulated,  thus  far  enable  us  to 

[assume  that  very  complex  and  lengthy  nervous  processes, 
iiavolvijug  Biany  components,  constitute  the  co.mplex  condi-  ^ 
|tloned-reflex  activity  of  animals.  These  components, 
[determined  by  the  conditioned  stimuli  employed  es  well  as 
by  the  location  of  the  animal  in  space,  its  posture, 
motions,  etc.,  are  unified  into  &  complex,  organised,  \ 

fvmctioaal  structure  in  the  higher  centers  of  the  cerebrum  j 
and,  in  their  interaction,  determine  one  or  another  ex¬ 
ternal  reaction.  One  may  assume,  in  particular,  that  the 
Inhibition  of  one  area  in  the  functional  structure  of  a  | 
nervous  process  Induces,  by  means  of  positive  induction,  | 
the  excitation  of  other  links  functlo.nally  connected  with 
the  iiihlMted  point.  One  concrete  example  of  such  nervous  \ 
activity  is  the  crossing  of  the  animal  fro®  the  negative  j 

isrcfi  of  the  rooa  into  an  area  which  has  positive  j 


aliffieatayy  value.  ' 

For  further  stuaj  of  the  spatial  factor  and  its 
xntportaace  In  the  hehuvior  of  animals,  it  is’ essential  to 
ascertain  ¥hicb.  nervous  structures  participate  In  th« 

I aevelopaat  of.  spatial  conditioned  reflexes. 

:  I.  Buntov  /^p^/  has  demonstrated  the  lapoxl'ant 

p&j.'t  optlosl  siKO.  ©speclaU.y  lahyrliitlilEi® 

js  t -i.B.sull  in,  the  orientation,  of  animals  hmaans  in 

.4*  points  out  the  laiportance 

of  the  ifcxaesthetlc  factor  Iji  the  evaluation  of  spatial 
i.  relatioashipg . 

:  of*  Keff,  Fisher,  Biajaond  and  Jela 

caer©  Is  noted  t.h.e  impairment  in,  oats  of  a  eorro'^t 
spatial  perception  of  sound  stimuli  after  the  reBiovpl’''o^f* 
tne  auditory  area  of  th©  corte,x.  Obviously  the  leading" 
xD.  £.he  spatial  orleatatlon  of  animals  belongs  to  the 
jcortex^of  tm  large  hemispheres. 

I  X.U.C  pS,rtlcip8.t6S  OOllB’ tSJltl ?  ill  thi^. 

|cono,..tios.od  motor  reflex  activity  by  virtu©  of  forastion 

together  ¥ith  condi- 

iitlonea  and  uaoonaltioned  stliault  it  detersaines  this 

/should  be  tht^  subject  /otj  physic 
xvgioai  ®o,<alysig  o,ased  oa  the  general  laws  of  higEer"  ner¬ 
vous  activity*  ® 
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